SEQUENCE LISTING 



SEQIDNO:! 

Nucleotide sequence for HCMV Toledo US28 (same sequence as AU4.1) 
ATGACACCGACGACGACGACCGCGGAACTCACGACGGAGTTTGACTACGATGAA 
GCCGCGACTCCTTGTGTTTTCACCGACGTGCTTAATCAGTCAAAGCCGGTTACGT 
TGTTTCTGTACGCrCGTTGTCTTTCTGTTCGGTTCCATCGGCAACTTCTTGGTGATC 
TTCACCATCACCTGGCGACGTCGGATTCAATGCTCCGGCGATGTTTACTTTATCA 
ACCTCGCGGCCGCCGATTTGCTTTTCGTTTGTACACTACCTCTGTGGATGCAATAC 
CTCCTAGATCAC.VACTCCCTAGCCAGCGTGCCGTGTACGTTACTCACTGCCTGTTT 
CTACGTGGCTATCaTTTGCCAGTTTGTGTTTTATCACGGAGATTGCACTCGATCGCT 
ACTACGCTATTGTTTACATGAGATATCGGCCTGTAAAACAGGCCTGCCTTTTCAG 
TATTTTTTGGTGCrATCTTTGCCGTGATCATCGCCATTCCACATTTTATGGTGGTGA 
CCAAAAAAGAC/J^TCAATGTATGACCGACTACGACTACTTAGAGGTCAGCTACC 
CGATCATCCTCA\CGTAGAACTCATGCTCGGTGCTTTCGTGATCCCGCTCAGTGT 
CATCAGCTACTGCTACTACCGCATTTCCAGAATCGTTGCGGTGTCTCAGTCGCGC 
CACAAAGGTCGCiATTGTACGGGTACTTATAGCGGTCGTGCTTGTCTTTATCATCTT 
TTGGCTGCCGTACCACCTAACGCTGTTTGTGGACACGTTAAAACTCCTCAAATGG 
ATCTCCAGCAGCTGCGAGTTCGAAAGATCGCTCAAACGTGCGCTCATCTTGACCG 
AGTCGCTCGCCTTTTGTCACTGTTGTCTCAATCCGCTGCTGTACGTCTTCGTGGGC 
ACCAAGTTTCGGCAAGAACTGCACTGTCTGCTGGCCGAGTTTCGCCAGCGACTCT 
TTTCCCGCGATGTATCCTGGTACCACAGCATGAGCTTTTCGCGTCGGAGCTCGCC 
GAGCCGAAGAGAGACATCTTCCGACACGCTGTCCGACGAGGTGTGTCGCGTCTC 

ACAAATTATACCGTAA 
SEQ ID N0:2 

Amino acid sequence for HCMV Toledo US28 (same sequence as AU4.1) 
MTPTTTTAELTTIiFDYDEAATPCVFTDVLNQSKPVTLFLYGVVFLFGSIGNFLVIFTIT 
WRRRIQCSGDVYFINLAAADLLFVCTLPLWMQYLLDHNSLASVPCTLLTACFYVAM 
FASLCFITEIALDFLYYAIVYMRYRPVKQACLFSIFWWIFAVIIAIPHFMVVTKKDNQC 
MTDYDYLEVSYI'IILNVELMLGAFVIPLSVISYCYYRISRIVAVSQSRHKGRIVRVLIA 
VVLVFIIFWLPYELTLFVDTLKLLKWISSSCEFERSLKRALILTESLAFCHCCLNPLLY 
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VFVGTKFRQELHCXLAEFRQRLFSRDVSWYHSMSFSRRSSPSRRETSSDTLSDEVCRV 
SQIIP* 

SEQ ID N0:3 

Nucleotide sequence for HCMV VHL/E US28 
ATGACACCGACGACGACGACCGCGGAACTCACGACGGAGTTTGACTACGACGAT 
GAAGCGACTCCCTGTGTCCTCACCGACGTGCTTAATCAGTCGAAGCCAGTCACGT 
TGTTTCTGTACGCjCGTTGTCTTTCTCTTCGGTTCCATCGGCAACTTCTTGGTGATCT 
TCACCATCACCTCjGCGACGTCGGATTCAATGTTCCGGCGATGTTTACTTTATCAA 
CCTCGCGGCCGCCGATTTGCTTTTCGTTTGTACACTACCTCTGTGGATGCAATACC 
TCCTAGATCACA.\CTCCCTAGCCAGCGTGCCGTGTACGTTACTCACTGCCTGTTTC 
TACGTGGCTATGTTTGCCAGTTTGTGTTTTATCACGGAGATTGCACTCGATCGCTA 
CTACGCTATTGTjrTACATGAGATATCGGCCTGTAAAACAGGCCTGCCTTTTCAGT 

attttttggtggatctttgccgtgatcatcgccattccacactttatggtggtgac 

CAAAAAAGACAys.TCAATGTATGACCGACTACGACTACTTAGAGGTCAGTTACCC 

GATCATCCTCAACGTAGAACTCATGCTCGGTGCTTTCGTGATCCCGCTCAGTGTC 

ATCAGCTACTGCTACTACCGCATTTCCAGAATCGTTGCGGTGTCTCAGTCGCGCC 

ACAAAGGCCGC^.TTGTACGGGTACTTATAGCGGTCGTGCTTGTCTTTATCATCTTT 

TGGCTGCCGTACCACCTGACGCTGTTTGTGGACACGTTGAAACTGCTCAAATGGA 

TCTCCAGCAGCTGCGAGTTCGAAAAATCACTCAAGCGCGCGCTCATCTTGACCGA 

GTCACTCGCCTTTTGTCACTGTTGTCTCAATCCGCTGCTGTACGTCTTCGTGGGCA 

CCAAGTTTCGGCAAGAACTGCACTGTCTGCTGGCCGAGTTTCGCCAGCGACTGTT 

TTCCCGCGATGTATCCTGGTACCACAGCATGAGCTTTTCGCGTCGGAGCTCGCCG 

AGCCGAAGAGACJACGTCTTCCGACACGCTGTCCGACGAGGCGTGTCGCGTCTCA 

CAAATTATACCGTAA 

SEQ ID NO:4 

Amino acid isequence for HCMV VHL/E US28 
MTPTTTTAELTTEiFDYDDEATPCVLTDVLNQSKPVTLFLYGWFLFGSIGNFLVIFTIT 
WRRRIQCSGDVYFINLAAADLLFVCTLPLWMQYLLDHNSLASVPCTLLTACFYVAM 
FASLCFITEIALDFLYYAIVYMRYRPVKQACLFSIFWWIFAVIIAIPHFMWTKKDNQC 
MTDYDYLEVSYFIILNVELMLGAFVIPLSVISYCYYRISRIVAVSQSRHKGRIVRVLIA 
VVLVFnFWLPYHLTLFVDTLKLLKWISSSCEFEKSLKRALILTESLAFCHCCLNPLLY 
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vfvgtkfrqelhc;llaefrqrlfsrdvswyhsmsfsrrsspsrretssdtlsdeacrv 

SQIIP* 

SEQ ID NO:5 

Nucleotide sequence forRhUS28.1 
ATGAATAACACATCTTGCAACTTCAACGTCACTCTCAACGCATCGGCACCAAGCC 

GATACATAGCTATTGCTATGTACAGCATTGTTATCTGTATCGGGTTGGTTGGAAA 

cctgctgttatgc:atcgtgttagtcaagaaacgcaaactgcgatattccagcgat 
gtttattttttccacgcctctatggccgacctcgtcagcactgtcatgctaccgct 

CTGGCTACATTATGTCCTCAACTTTGCCCAACTCTCTCGAGGAGCCTGTATCAGCT 

TTTCGGTGACTTTCTATGTTCCCCTTTTCGTTCAGGCCTGGTTACTCATTTCCATCG 

CTATGGAGCGATATTCCAACTTAGTATGGATGGCACCCATTAGCGTTAAGACGGC 

CTTTAAACACTGCATAGGAACCTGGATCGTATCTGCCTTCGTGGCATCACCCTAC 

TACGCATACAGAAACTCACACGACGAACACGAATGCATTCTAGGAAACTACACT 

TGGCACATTAACGAACCGCTACACACGTGTATGGATGTGGTGATCATAGTATGGA 

CCTTTTTGGCCCCAGTACTGGTAACCATTATAGCAAGCGTCAAAATGAGACGAAC 

GACCTGGGGCA/.TACTAGGTTAAACGAAAAGAACAGCGACATTCTTATAGTACT 

AGTTGTCATGACAGTGTTCTTTTGGGGACCGTTTAATATCGTGTTGGTTATTGACA 

ATATTTTACAGAGATACTATGATACCACGAATTGCGATGTAGAAAAGATTAAAC 

ATATCATGGCTATGATCTCAGAAGCCATTGTTTATTTTCGCGGTATTACAGCACCT 

ATTATTTATGTAGGGATTAGTGGCAGATTTCGCGAAGAGATTTACTCTCTGTTTA 

GACGCCAGCCGIATAACGATTTGGACCCCGATGCCAATCAATTCATGATTGAACT 

CACTAGCCAGGCiAAGAAGTAGAAATAGAAATGCTAGACAATCGGAAAGCAATG 

TACCGCAACCACrAAGAATGCTTCTGGTAA 

SEQ ID NO:6 

Amino acid sequence forRhUS28.1 
MM^^TSCNFNVTLNASAPSRYIAIAMYSIVICIGLVGNLLLCIVLVKKRKLRYSSDVYFF 

HASMADLVSTVMLPLWLHYVLNFAQLSRGACISFSVTFYVPLFVQAWLLISIAMERY 
SNLVWMAPISVKTAFKHCIGTWIVSAFVASPYYAYRNSHDEHECILGNYTWHINEPL 
HTCMDVVIIVWTFLAPVLVXnASVKMRRTTWGNTRLNEKNSDILIVLVVMTVFFWG 
PFNIVLVIDNILQRYYDTTNCDVEKIBCHIMAMISEAIVYFRGITAPIIYVGISGRFREEIY 
SLFRRQPYNDLDPDANQFMIELTSQGRSRNRNARQSESNVPQPEECFW* 
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SEQ ID NO:7 

Nucleotide sequence forRhUS28.2 
ATGACCAACGCCGGACACTGTCACATAAACGAAAGTCTCGCGTCGTATGGAATC 
GCTCCCGCAGCTACCATTACCTTATACAGCATTGCGGGAATCTGCGGTGTCACGG 
GAAATCTGTTAATACTTTTGGTTTTGTTCACGAGACGCATACACTGGTTCGCAAA 
TGACATCTACTATCTCAACATGATCTTTACAGACTTTCTTGTTTTCATTACATTAC 
CCGCCTGGGTTTi^CTACCTGCTGAATTACACACAACTCTCACACTATGCCTGCATT 
GCTCTATCATTTCiTTTTTTACGTTTCCATTTTTATTCAAGCTGACTTTATGGTAGCA 
GTGGCTATCGAGCGTTATCGAAGCCTAGTGAAAAACAAACCCCTTAGCGTAAAA 
AAAGCCAGCGTCAGCTGCGCGTGCATCTGGATCATTGTTATTATAGTGTCTTCAC 
CATACTACATGTTTAGATCGCAACACGAAACAAATTCTTGCATTCTAGGAAACTA 
CACCTGGCATATGAACAGTCCTTTTCGCACCACAATGGACGCATCCATTAACATT 
TGGTCTTTTGTCCiTTCCGGCCGTGACGACCTTGTTAATAGCCAGACGAATTTATGT 
ATGTACTTCAGGCAACAAAAAAATGAACGCCAGAGCCAGTGGTTTGTTAGAGGC 
CATGGTGATTAGCATGTTATTCTTCGGAGGACTTTTCAACCTGAACATCTTTCGAG 
ACATAGTTTCGGACACATCGGAAGACAATAAAGACTGCACATATCTTAAGCAGG 
AACACTTTATTCGCATGGTCGGTGTGGCCCTCGTTTACGGGCGCGCTATATTCAA 
CCCTTTTATGTAl^ATGTGTGTGAGTACCAGATTGCGCCAAGAAATAAAATGTTTG 
TTTATGCGAATA<:CTTATGAAACACTAGATGCAGAACACGCTAAACTCATGGTTA 
ATTTAAAAAACAGAAATGCTAATGTACCCGATCCTAAACCTCGTGAATATGAATC 

TGTGTTATAG 

SEQ ID NO:8 

Amino acid sequence for RhUS28.2 
MTNAGHCHINESLASYGIAPAATITLYSIAGICGVTGNLLILLVLFTRRIHWFANDIYY 
LNMIFTDFLVFITLPAWVYYLLNYTQLSHYACIALSFVFYVSIFIQADFMVAVAIERYR 
SLVKNKPLSVKK.\SVSCACIWIIVIIVSSPYYMFRSQHETNSCILGNYTWHMNSPFRTT 
MDASINIWSFVVI>AVTTLLIARRIYVCTSGNKKMNARASGLLEAMVISMLFFGGLFN 
LNIFRDIVSDTSEDNKDCTYLKQEHFIRMVGVALVYGRAIFNPFMYMCVSTRLRQEIK 
CLFMRIPYETLD^£HAKLMVNLKNRNANVPDPKPREYESVL* 

SEQ ID NO:9 
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Nucletoide sequence for RhUS28.3 
ATGACCAACACT.\ACAATACGACTTGTCATCTCAACGGAACTTTCGAAACTTTTA 

AAATCACCCGTCCAGTAGCCATCAGCGCCTACACTGTACTCGTGGTTATCGGACT 

TTTGGGAAACATTGTGCTGCTCAGCGTGCTCGTCGTGAAACGCAAGCTCAAGTTT 

CCGAATGACATTTACTTTTTCAACGCGTCTTTGGCAGACGTTTTTGCCGTCTGCAT 

GTTGCCCGCCTGCjGTTAACTATGCACTGGACTCCACACAACTTAGCAAGTTCTCA 

TGTATCACTTTT>.CGTTTGGTTTTTACGTCTCCCTGTTCATCCAGGCCTGGATGCT 

CATTCTGGTCACCCTGGAGCGATACGGATCTCTAGTCTGGATCGCCCCGATCACC 

agaaacaaagcc:atagcgaattgtgtactcttttggcttgtttccatcttcttggc 

CGCACCTTACTACTCTTTTAGAAACGAAAGCAACGAACACCAATGCATCATGAG 
AAACTATACCTGGAGCGTTGGTGAAACATGGCACATAGCCCTGGATTTCTTAATT 
ACGCTCATTACATTTATCATGCCAGTGACTATTGTGTTAGCTCTGAGTTTCAAAAT 
GGCCAGATGGTCAACCTTTGGTTACAGAAACCTCACCAGCAGAACCAGTCTTATC 

cttattttgatac:tgacagtagcagcagggttctggggaccttttcacctatttat 

GTTTATAGAAAACGTGGCAGGGCAGATTTACCACATTCAAAAGGATTGCTGGTA 

CTTACAGCTCAGACACTTGTGTAGCTTGATGACCGAAACCCTAGTGTTTCTACGT 

TCAGTTTTTAACCCTTATATTTATATGATAATCAGTTACAAGTTTAGGCAGCAGGT 

GCGCAGTCTACTCAAGCGTACTCAGTATGATGCTTTGGACACGACTCAGTTAGCA 

GAAACTATGCACtCTGAAAGCGAAAGGTGTGCCGGTGTCCGACCCCGCGCCGCAT 

GACTGCGAATGCTTTTTGTAA 

SEQIDNO:10 

Amino acid ssequence for RhUS28.3 
MTNTNNTTCHLIsGTFETFKITRPVAISAYTVLVVIGLLGNIVLLSVLVVKRKLKFPNDI 
YFFNASLADVFAVCMLPAWVNYALDSTQLSKFSCITFTFGFYVSLFIQAWMLILVTLE 
RYGSLVWIAPITRNKAIANCVLFWLVSIFLAAPYYSFRNESNEHQCIMRNYTWSVGE 
TWHIALDFLITLITFIMPVTIVLALSFKMARWSTFGYRNLTSRTSLILILILTVAAGFWG 
PFHLFMFIENVACiQIYHIQKDCWYLQLRHLCSLMTETLVFLRSVFNPYIYMIISYKFR 
QQVRSLLKRTQYDALDTTQLAETMQLKAKGVPVSDPAPHDCECFL* 

SEQIDNO:ll 

Nucleotide sequence for RhU28.4 
ATGAATTCGAGC:CAGCACAACATAAGCGTGTTTCTCTCCATTGGAGCAGGGCCCG 
TCATTACCGGATACACGTGCGTTTTTCTGTTCGGGATTCTGGGACACTTTTACTTG 
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TATTGGAAAAACCATCAGAGACGACACCGGACAAACAGTTTCAGTGATGTTTTAT 
TTCGACATCTCATGATCACCGAAGAGGTCTTTACCCTCACCATTCCCGTCTGGGC 

gtatcacttaactactcacggcaacttaccgggctcgtggtgccgaagtctcacc 

ttcgttttttatctaacggtattcgctcgtgccttcttttacctgctcctcatctgg 

gaccgatacagcgtaatcatctgcagacaccctctccccgttaatctgaactaca 

gtcaggtcataggcctgtctgtctggctggttgccgtactgtcagcatcaccgtt 

ctccatttttaac:ggaagtgtgaaacaatgcctgggcaacatgggcagcataccc 

agcgaatcgtctgccgttcttaacctggaagtgcacctgtgctccttctggttacc 

GCTCATCATGTC(jGCTAACTGTTACTACCAAGCAAAACGCCGAGCATCGCCTGAC 

caactccacgaactttaccgatgcagtttgctaattaccattatcacaacttacg 
ctatcgtatggtttcctttccatctcgctttactcatagacgccctgattagcata 
agccatgtagaaccctctagcgctctccactgggcatccattgtcgttacctgta 
aatcatttacatttgtatatgcgggcataagcccactagtgtatttcacatgctg 
ccccaccgtacgtcgcgaactgctgatgtctctacgtccattcttcacctggattt 

CCAGCAAAACGC!GGCGAGGCTACGCTCCGATTAAAACACAACCTTTAAACATCC 
CCGACGAGCCGATAGATAACAAGTCACCGCACCTGTTAAACGAATAA 

SEQIDNO:12 

Amino acid sequence for RhU28.4 
MNSSQHNISVFLSIGAGPVITGYTCVFLFGILGHFYLYWKNHQRRHRTNSFSDVLFRH 
LMITEEVFTLTIP\'WAYHLTTHGNLPGSWCRSLTFVFYLTVFARAFFYLLLIWDRYSV 
IICRHPLPVNLNYSQVIGLSVWLVAVLSASPFSIFNGSVKQCLGNMGSIPSESSAVLNL 
EVHLCSFWLPLIT^[SANCYYQAKRRASPDQLHELYRCSLLITIITTYAIVWFPFHLALLI 
DALISISHVEPSSALHWASIVVTCKSFTFVYAGISPLVYFTCCPTVRRELLMSLRPFFT 
WISSKTRRGYAPItCTQPLNIPDEPEDNKSPHLLNE* 



SEQroNO:13 

Nucleotide sisquence for RhUS28.5 
ATGACTACCACCACAATGAGTGCTACCACGAATTCCAGTACCACGCCTCAAGCA 
AGCAGCACCACCJATGACAACGAAGACAAGCACTCCTGGCAATACAACTACTGGC 
ACTACGTCCACCCTGACAACGATATCAACAACTTCTAATGCTACCAGCATAACGT 
CTAATTTAAGCACTACCGGAAACCAAACTGCAACTACCAATGCTACTACCTTCAG 
TTCCACATTAACAACATCTACAAATATAAGCAGTACATTTTCGACAGTTTCTACC 
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GTCGCATCCAATCJCAACATGTAATTCTACAATCACAACGAATATTACAACTGCTT 
TTACTACAGCAGCAAACACTACCGCAAGCAGCCTCACCAGCATCGTAACTTCACT 
TGCCACTACCAn^GAAACCACATCATTTGATTATGATGAGTCAGCAGAAGCTTGC 
AACTTAACAGACATCGTTCATACTACTAGATCAGTGACAGTTACTTTCTATACTA 
5 TCATATTCATACTCGGCCTTTTGGGAAACTTTCTGGTTCTTATGACCATCATTTGG 
AACCGTCGCATTrCCTTTATGGTTGAAATATATTTCGTTAATCTAGCAATCTCCGA 
TCTTATGTTTGTATGTACTTTACCATTTTGGATAATGTATCTTCTTGAGCACGACG 
TCATGTCACATGCATCCTGTGTAGCAATGACAGCCATTTTTTATTGCGCGCTGTTT 
GCCAGCACTGTTTTCCTCTTGCTAATTGTTTTAGACAGATGTTACGCTATTCTATT 
10 AGGTACAGAAAAAGCAAATAGACGTTTATTGCGCAATGCTGTTTCTGGATGCATG 
CTCATGTGGGGATTGTGTTTCATTTTAGCATTACCTCATTTTATCTTTATGAAGAA 
AGGAACCAACGTATGTGTAGCAGAGTATGAACCAGGACTTAACAATTTCTATGTT 
fi ATTTTTATCAATACTGAGGTGAACCTATGCACCCTAGTTTTGCCAGCCGCAGCCA 
Jf} TTATCTACTGGTATCTTAAACTAACCAAAGCACTCAAAACCCATGAACGACTGCG 
'H 5 TCAT AGGCTAACGTCTCTAAAC AT AGTGTTAGCTGTTGTC ATTGTATTTGCTTTGT 
g TTTGGCTGCCGT.VrAATCTCATGCTTATGATGTATAGCTTAGTTCACATGCAGATA 
CCTTGGGAATGCAGCTCTGAAAAAATACTGAGACGAAGTTTAATTATTACAGAAT 
CCATCGCCCTCAGTCACTGTTGCATCAACCCCATTATCTACTTGCTCTTCGGACCT 
If CGCTGTCGAAGCGAGTTCTGTCACCTGTTGCGATGTTGCTTTACGCGCTTATGTCC 
j:::j20 ACACAGATCCTGGAGTTCCATACGTGCAGAGACGGTGTCCATCAGTCTCAGTCAC 
TCACAGGTATCTGCATCATCTGAGGATGATGACAACGATGTGCATGATGAATTGC 
AATTTTTAATTTGA 

SEQIDNO:14 

25 Amino acid sequence for RhUS28.5 

MTTTTMSATTNSSTTPQASSTTMTTKTSTPGNTTTGTTSTLTTISTTSNATSITSNLSTT 
GNQTATTNATTFSSTLTTSTNISSTFSTVSTVASNATCNSTITTNITTAFTTAANTTASS 
LTSIVTSLATTIE7TSFDYDESAEACNLTDIVHTTRSVTVTFYTIIFILGLLGNFLVLMTII 
WNRWSFMVEIYjFVNLAISDLMFVCTLPFWIMYLLEHDVMSHASCVAMTAIFYCALF 

30 ASTVFLLLIVLDFlCYAILLGTEKANRRLLRNAVSGCMLMWGLCFILALPHFIFMKKG 
TNVCVAEYEPGLNNFYVIFINTEVNLCTLVLPAAAIIYWYLKLTKALKTHERLRHRLT 
SLNIVLAVVIVFALFWLPYNLMLMMYSLVHMQIPWECSSEKILRRSLIITESIALSHCC 
INPHYLLFGPRCPISEFCHLLRCCFTRLCPHRSWSSIRAETVSISLSHSQVSASSEDDDN 
DVHDELQFLI* 
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SEQIDN0:15 

Nucleotide sequence for HCMV AD 169 UL78 

5 atgtccccttctgtggaggagactacctcagtcaccgagtccatcatgttcgcta 
ttgtgagtttca^vacacatgggcccgttcgaaggctactctatgtcggccgatcg 
cgccgcctcggatctactcatcggcatgttcggctccgttagcctggtcaacctg 
ctgactatcatcggttgcctctgggtgttgcgtgttacgcggccgcccgtgtccgt 
gatgatttttacttggaatctggtacttagtcagtttttttccatcctggccacca 
1 0 tgttgtccaagggtatc atgctgcgtggcgctctaaatctcagcctctgtcgctta 
gtgctctttgtcgacgacgtgggcctatattcgacggcgttgtttttcctctttct 
gatactggatcgtctgtcggccatatcttacggccgtgatctctggcatcatgag 
acgcgcgaaaac:gccggcgtggcgctctacgcggtcgcctttgcctgggttcttt 
ccatcgtagccgctgtgcccaccgccgctacgggttcactggactaccgttggct 
•b 5 aggctgtcagatccctatacagtatgccgcggtggacctcaccatcaagatgtgg 
f:i tttttgctgggggcgcccatgatcgccgtactggctaacgtggtagagttggcct 
tt acagcgatcggcgcgaccacgtctggtcctacgtgggtcgtgtctgcaccttcta 
cgtgacgtgtctcatgctgtttgtgccctactactgcttcagagtcctacgcggtg 
5 tactgcagcccgctagcgcggccggcaccggtttcggcattatggattacgtgga 
•:i20 attggctacgcgftacccttctcaccatgcgtcttggcattctgccgctctttatca 
(::t ttgcgttcttctcccgcgagcccaccaaggatctggatgactcctttgattatctg 
gtcgagagatgtcagcaaagctgccacggtcatttcgtacgtcggttggtgcagg 
cgttgaagcgggctatgtatagcgtggagctggccgtgtgttacttttctacgtc 
cgtccgagacgtcgccgaggcggtgaaaaagtcctccagccgttgttacgccga 
25 cgcgacgtcggcggccgttgtggtaacgacaaccacgtcggagaaagccacgtt 
ggtggagcacgcggaaggcatggcttccgaaatgtgtcctgggactacgatcga 
tgtttcggccgy^aagttcctccgtcctctgcaccgacggcgaaaacaccgtcgcg 
tcggacgcgacggtgacggcattatga 

30 SEQIDNO:16 

Amino acid sequence for HCMV AD 169 UL78 
MSPSVEETTSVTESIMFAIVSFKHMGPFEGYSMSADRAASDLLIGMFGSVSLVNLLTII 
GCLWVLRVTRPl'VSVMIFTWNLVLSQFFSILATMLSKGIMLRGALNLSLCRLVLFVD 
DVGLYSTALFFLFLILDRLSAISYGRDLWHHETRENAGVALYAVAFAWVLSIVAAVP 
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TAATGSLDYRWLOCQIPIQYAAVDLTIKMWFLLGAPMIAVLANVVELAYSDRRDHV 
WSYVGRVCTFYVTCLMLFVPYYCFRVLRGVLQPASAAGTGFGIMDYVELATRTLLT 
MRLGILPLFIIAFFSREPTKDLDDSFDYLVERCQQSCHGHFVRRLVQALKRAMYSVEL 
AVCYFSTSVRDV/i.EAVKKSSSRCYADATSAAVVVTTTTSEKATLVEHAEGMASEMC 
5 PGTTIDVSAESSS\XCTDGENTVASDATVTAL* 



SEQIDN0:17 

Nucleotide sequence for RhUL78 
1 0 ATGATTACGGAGCGCGTCCTCGCAGGCATCCTCGCGGGCATGACGGCCGCGGGG 
AGTTTGGTCATTCTCCTCGCGGTTGTTATGTGGTTGAACATGTTAGATCGCGCTGG 
CATGCCAATGGCCGTTGGGCATTACACAGGGAACCTGGTGTTGACTCAGGTCATC 
e TGTATCTTCTCCATGCTGGCGTCTAAAATTGTTGGCATGACGAGTGCGGCCAACA 
JJ TGGGCTTCTGCGGCATCGTGGTTTTTCTGGAAGACACTGGCCTCTATGTCACCTCG 
13 5 CTGCTCTTCATGTTTATGATCCTGGATCGCATGGCGGCTTTTCTTAACGGGCGTCT 
TTTCTGGAGGCAGCAGACGACGAAGCAGAATCTGAGTACAAGCGTGTACATTAT 
% TCTGTTTTGCTGGGTGTTGGGAATGGCCGCGGCTGTTCCCAGCGCGGCTGTGGCT 

GCACCCAATTCCAGGTGGGAACGCTGCGAAATTCCAGTGTCATATGCCGCAATCG 
m ACATGATTGTGAAGCTCTGGTTTGTGCTGTTGGCACCCGTCGTGCTGATTATGGCT 
|:|20 GTGATCATTCAATCTTCCTATCATCGTGATCGGGAGAGGATCTGGTACTATGCCA 
P GACGTGTGTTCATGTTCTACACGGCCTGCTTTGTCATGATGGTGCCTTATTACTTC 
GTCAGAGTCATGCTGAGCGACTTTGCTTTGGTTGATATAAAAACAAAAACGGCG 
AACAGCGACGGTTGTGATTCGACATTTCTTGATTATCTGAACATGTTCACTCACG 
TGATTTACAGTTTTAAGTTGGTGGTGTTTGCTTTGTTCATTGTCCTGTTTTGCTCCA 
25 TAAACCCGATGCjAAACGCTGGAAGAATGCTTGGAGAGGGCCGATGCTGAGAGGC 
AAAGTCGGTCA(jAAGCATCCCAGGGTGAAAGGAGGCTGCCAATCAACACATGCT 

gtataaagttgi^ttgaattgataaagcagtatgtaagcactctctctaaagccac 
gagggacaattctggcgaaagggccaatttgccagagaatgctgaagatattgg 
aacaactggcagtgatcagctaccgactgaggtcaccgtgaccccaaattcatc 
30 ggctgtgtttac^cactggaggaacggtgtctccagtctaa 



SEQIDNO.IS 

Amino acid sequence for RhUL78 
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MITERVLAGILAGIVTTAAGSLVILLAVVMWLNMLDRAGMPMAVGHYTGNLVLTQVI 

CIFSMLASKIVGMTSAANMGFCGIVVFLEDTGLYVTSLLFMFMILDRMAAFLNGRLF 

WRQQTTKQNLSTSVYIILFCWVLGMAAAVPSAAVAAPNSRWERCEIPVSYAAIDMIV 

KLWFVLLAPVVLIMAVIIQSSYHRDRERIWYYARRVFMFYTACFVMMVPYYFVRVM 

LSDFALVDIKTKTANSDGCDSTFLDYLNMFTHVIYSFKLVVFALFIVLFCSINPMETLE 

ECLERADAERQSELSEASQGERRLPINTCCIKLIELIKQYVSTLSKATRDNSGERANLPE 

NAEDIGTTGSDQLPTEVTVTPNSSAVFSTGGTVSPV* 



SEQIDNO:19 

Nucleotide sesquence for HCMV AD169 UL33 
ATGACAGGGCCGfCTATTCGCCATTCGAACCACCGAAGCCGTACTCAACACATTCA 

TCATCTTCGTGGGCGGTCCACTTAACGCCATAGTGTTGATCACGCAGCTGCTCAC 
GAATCGCGTGCTTGGCTATTCGACGCCCACCATTTACATGACCAACCTCTACTCT 
ACTAATTTTCTCACGCTTACTGTGCTACCCTTTATCGTACTCAGCAACCAGTGGCT 
GTTGCCGGCCGGCGTGGCCTCGTGTAAATTTCTATCGGTGATCTACTACTCAAGC 

tgcacagtgggc:tttgccaccgtagctctgatcgccgccgatcgttatcgcgtcc 

TTCATAAACGAACATACGCACGCCAATCATACCGTTCAACCTATATGATTTTGCT 

attgacatggctcgctggactaattttttccgtgcccgcagctgtttacaccacg 
gtggtgatgcatcacgatgccaacgataccaataatactaatgggcacgccacc 
tgtgtactgtacttcgtagctgaagaagtgcacacagtgctgctttcgtggaaag 

TGCTGCTGACGATGGTATGGGGTGCCGCACCCGTGATAATGATGACGTGGTTCTA 

cgcattcttctactcaaccgtacagcgcacgtcacagaaacaaaggagtcgtacc 

TTAACCTTTGTTAGCGTGCTACTCATCTCCTTCGTGGCGCTACAAACTCCCTACGT 

ctctctcatgatcttcaacagttatgccacaaccgcctggcccatgcagtgtgaa 

CACCTCACACTGfCGACGCACCATTGGCACGCTGGCGCGTGTGGTGCCCCACCTAC 

actgcctcattaatcccatcctgtacgcgctgctgggtcatgattttctgcaacgc 

ATGCGGCAGTGTTTCCGCGGTCAGTTGCTGGACCGCCGCGCTTTCCTGAGATCGC 

AGCAGAATCAGCGAGCTACAGCGGAGACAAATCTAGCGGCTGGCAACAATTCAC 

AATCAGTGGCT^^CGTCATTAGACACCAATAGCAAAAACTACAATCAGCACGCCA 

AACGCAGCGTGTCTTTCAATTTTCCCAGCGGTACGTGGAAAGGCGGCCAGAAAA 

CCGCGTCCAACCjACACATCCACAAAAATCCCCCATCGACTCTCACAATCGCATCA 

TAACCTCAGCGCjGGTATGA 



71 



SEQ ID NO:20 

Amino acid sequence for HCMV AD169 UL33 
MTGPLFAIRTTEAVLNTFIIFVGGPLNAIVLITQLLTNRVLGYSTPTIYMTNLYSTNFLT 

LTVLPFIVLSNQWLLPAGVASCKFLSVIYYSSCTVGFATVALIAADRYRVLHKRTYAR 

QSYRSTYMILLLTWLAGLIFSVPAAVYTTVVMHHDANDTNNTNGHATCVLYFVAEE 

VHTVLLSWKVLLTMVWGAAPVIMMTWFYAFFYSTVQRTSQKQRSRTLTFVSVLLIS 

FVALQTPYVSLMIFNSYATTAWPMQCEHLTLRRTIGTLARVVPHLHCLINPILYALLG 

HDFLQRMRQCFRGQLLDRRAFLRSQQNQRATAETNLAAGNNSQSVATSLDTNSKNY 

NQHAKRSVSFNFPSGTWKGGQKTASNDTSTKIPHRLSQSHHNLSGV* 



SEQIDN0:21 

Nucleotide sequence for HCMV AD169 UL33 spliced 
ATGGACACCATCATCCACAACTCGACCCGCAACAACACTCCTCCGCACATCAATG 
ACACTTGCAACATGACAGGGCCGCTATTCGCCATTCGAACCACCGAAGCCGTACT 
CAACACATTCATCATCTTCGTGGGCGGTCCACTTAACGCCATAGTGTTGATCACG 
CAGCTGCTCACGAATCGCGTGCTTGGCTATTCGACGCCCACCATTTACATGACCA 
ACCTCTACTCTACTAATTTTCTCACGCTTACTGTGCTACCCTTTATCGTACTCAGC 
AACCAGTGGCTG^TTGCCGGCCGGCGTGGCCTCGTGTAAATTTCTATCGGTGATCT 
ACTACTCAAGCTGCACAGTGGGCTTTGCCACCGTAGCTCTGATCGCCGCCGATCG 
TTATCGCGTCCTTCATAAACGAACATACGCACGCCAATCATACCGTTCAACCTAT 
ATGATTTTGCTATTGACATGGCTCGCTGGACTAATTTTTTCCGTGCCCGCAGCTGT 
TTACACCACGGTGGTGATGCATCACGATGCCAACGATACCAATAATACTAATGG 
GCACGCCACCTC^TGTACTGTACTTCGTAGCTGAAGAAGTGCACACAGTGCTGCTT 
TCGTGGAAAGTCrCTGCTGACGATGGTATGGGGTGCCGCACCCGTGATAATGATG 
ACGTGGTTCTACGCATTCTTCTACTCAACCGTACAGCGCACGTCACAGAAACAAA 
GGAGTCGTACCTTAACCTTTGTTAGCGTGCTACTCATCTCCTTCGTGGCGCTACAA 
ACTCCCTACGTCTCTCTCATGATCTTCAACAGTTATGCCACAACCGCCTGGCCCAT 
GCAGTGTGAACACCTCACACTGCGACGCACCATTGGCACGCTGGCGCGTGTGGT 
GCCCCACCTAC/.CTGCCTCATTAATCCCATCCTGTACGCGCTGCTGGGTCATGATT 
TTCTGCAACGC^.TGCGGCAGTGTTTCCGCGGTCAGTTGCTGGACCGCCGCGCTTT 
CCTGAGATCGC^^GCAGAATCAGCGAGCTACAGCGGAGACAAATCTAGCGGCTGG 
CAACAATTCAC^^TCAGTGGCTACGTCATTAGACACCAATAGCAAAAACTACAA 
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TCAGCACGCCAA.\CGCAGCGTGTCTTTCAATTTTCCCAGCGGTACGTGGAAAGGC 

GGCCAGAAAACCGCGTCCAACGACACATCCACAAAAATCCCCCATCGACTCTCA 

CAATCGCATCAT^SACCTCAGCGGGGTATGA 

5 

SEQ ID NO:22 

Amino acid sequence for HCMV AD 169 UL33 spliced 
MDTIIHNSTRNNTPPHINDTCNMTGPLFAIRTTEAVLNTFIIFVGGPLNAIVLITQLLTN 
RVLGYSTPTIYMTNLYSTNFLTLTVLPFIVLSNQWLLPAGVASCKFLSVIYYSSCTVGF 
1 0 ATVALIAADRYRVLHKRTYARQSYRSTYMILLLTWLAGLIFSVPAAVYTTVVMHHD 
ANDTNNTNGHATCVLYFVAEEVHTVLLSWKVLLTMVWGAAPVIMMTWFYAFFYS 
TVQRTSQKQRSRTLTFVSVLLISFVALQTPYVSLMIFNSYATTAWPMQCEHLTLRRTI 
D GTLARVVPHLHCLINPILYALLGHDFLQRMRQCFRGQLLDRRAFLRSQQNQRATAET 
s& NLAAGNNSQSVATSLDTNSKNYNQHAKRSVSFNFPSGTWKGGQKTASNDTSTKIPH 
J:i5 RLSQSHHNLSGV" 



jL, SEQ ID NO:23 

yi Nucleotide sequence for RliUL33 

p20 ATGACCAATCTTTACTCTGCCAATTTTCTCACCTTGATAGTACTTCCTTTTATCGTT 
TTAAGCAATCA/.CACCTTTTACCTGCCAGTGCAGTAACCTGTAAATTTCTCTCCCT 
GTTGTACTACTCTAGCTGCAGCGTAGGTTTTGCTACAGTGGCACTGATAGCGGCC 
GACCGATACCGAGTGATTCATCGCCGAACTCAAGCTCGCCAATCCTACCGTAACA 
CATATATGATAGTAGGCTTAACGTGGCTCATTGGCTTGATCTGCGCTACCCCCGG 

25 GGGGGTCTACACAACCATTGTAGCTCACCGCGATGGGGAAAGTGATGCTCAAAG 
ACACAATACTTGCATTATGCACTTTGCGTATGATGAAGTTTACGTCCTCATGGTCT 
GGAAACTTCTC^^TCGTTTTAGTCTGGGGCATAGTGCCAGTTGTCATGATGAGCTG 
GTTTTACGCGTTTTTTTACAATACTGTACAAAGAACAGCCAAAAAACAACAACGT 
ACGTTGAAATTCGTAAAGGTATTACTCCTGTCATTCATCATCATCCAAACTCCCTA 

30 TGTGTCAATCAl^GATTTTTAACACGTATGCCACCGTAGGATGGCCGATGGAATGC 
GCCGATCTAACTAGACGCCGAGTCATCAACACGTTTTCCCGTCTCGTCCCCAATC 
TACATTGCATGGTCAACCCCATCCTCTACGCTCTCATGGGAAATGACTTTGTGTCT 
AAAGTGGGCCAATGCTTTCGGGGGGAACTCACGAACCGTCGAACTTTTCTGCGTT 
CCAAGCAACAAGCCCGCAACTCGGACGATGTACCGACAATTGTCAGTCAACAAC 
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CCGCCACACCCACCATCGTCAATAAGCCCGAAAAAAACCCGCACGTAAAACGCG 
GTGTATCTTTCAGrCGTCAGCGCATCTTCCGAACTCGCAGCGGCCAAAAAAGCCAA 
AGACAAAGCCAAGCGGCTTTCCATGTCCCACCAAAACCTACGTCTGACGTGA 



5 

SEQ ID NO:24 

Amino acid sequence for RhUL33 
MTNLYSANFLTLIVLPFIVLSNQHLLPASAVTCKFLSLLYYSSCSVGFATVALIAADRY 
RVIHRRTQARQS^'RNTYMIVGLTWLIGLICATPGGVYTTIVAHRDGESDAQRHNTCI 
1 0 MHFAYDEVYVLMVWKLLIVLVWGIVPVVMMS WFYAFFYNTVQRTAKKQQRTLKF 
VKVLLLSFIIIQTPWSIMIFNTYATVGWPMECADLTRRRVINTFSRLVPNLHCMVNPI 
LYALMGNDFVSKVGQCFRGELTNRRTFLRSKQQARNSDDVPTIVSQQPATPTIVNKP 
O EKNPHVKJIGVSFSVSASSELAAAKKAKI^KAKRLSMSHQNLRLT* 

jls 

B SEQ ID NO:25 

(□ Nucleotide sequence for RhUL33 spliced 

|L, ATGGCAGTCACTTTACGAGGCGGCAGCCCGATAAACTTTAAACTCATGATTGTCA 
m GCCACAGAAACCGGAAATTTCACGAGATACGGCTGTTTCAGCGTTCTGCTATCCG 
pj20 TCCAGGCGGGTTATGGAAACCATTCTTCACAACCGAACGAGTGAAACTAATTCCA 
e TTTTGCACATCA^CACCACCTGCAATGTGACCGACTCACTGTACGCCGCCAAACT 
AGGCGAAGCCCTCGTGAACAGCGCGCTAGCTTTATTCGGTACCCCCCTCAACGCC 
ATCGTCCTCGTCACACAGCTATTGGCCAACCGAGTTCATGGATACTCCACCCCGA 
TTATCTACATGACCAATCTTTACTCTGCCAATTTTCTCACCTTGATAGTACTTCCTT 
25 TTATCGTTTTAAGCAATCAACACCTTTTACCTGCCAGTGCAGTAACCTGTAAATTT 
CTCTCCCTGTTGTACTACTCTAGCTGCAGCGTAGGTTTTGCTACAGTGGCACTGAT 
AGCGGCCGACCGATACCGAGTGATTCATCGCCGAACTCAAGCTCGCCAATCCTAC 
CGTAACACATAI^ATGATAGTAGGCTTAACGTGGCTCATTGGCTTGATCTGCGCTA 
CCCCCGGGGGG<jTCTACACAACCATTGTAGCTCACCGCGATGGGGAAAGTGATG 
30 CTCAAAGACAC^*sATACTTGCATTATGCACTTTGCGTATGATGAAGTTTACGTCCT 
CATGGTCTGGA^WSiCTTCTCATCGTTTTAGTCTGGGGCATAGTGCCAGTTGTCATG 
ATGAGCTGGTTTTACGCGTTTTTTTACAATACTGTACAAAGAACAGCCAAAAAAC 
AACAACGTACGTTGAAATTCGTAAAGGTATTACTCCTGTCATTCATCATCATCCA 
AACTCCCTATGTGTCAATCATGATTTTTAACACGTATGCCACCGTAGGATGGCCG 
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ATGGAATGCGCCGATCTAACTAGACGCCGAGTCATCAACACGTTTTCCCGTCTCG 
TCCCCAATCTACATTGCATGGTCAACCCCATCCTCTACGCTCTCATGGGAAATGA 
CTTTGTGTCTAAA.GTGGGCCAATGCTTTCGGGGGGAACTCACGAACCGTCGAACT 
TTTCTGCGTTCCAAGCAACAAGCCCGCAACTCGGACGATGTACCGACAATTGTCA 
5 GTCAACAACCCGCCACACCCACCATCGTCAATAAGCCCGAAAAAAACCCGCACG 
TAAAACGCGGTGTATCTTTCAGCGTCAGCGCATCTTCCGAACTCGCAGCGGCCAA 
AAAAGCCAAAGACAAAGCCAAGCGGCTTTCCATGTCCCACCAAAACCTACGTCT 
GACGTGA 

10 SEQ ID NO:26 

Amino acid sequence for RhUL33 spliced 
MAVTLRGGSPIM'KIMIVSHRNRKFHEIRLFQRSAIRPGGLWKPFFTTERETNSILHIN 
TTCNVTDSLYAA]a:.GEALWSALALFGTPLNAIVLVTQLLANRVHGYSTPIIYMTNL 
M J YSANFLTLIVLPF] VLSNQHLLPASAVTCKFLSLLYYSSCSVGFATVALIAADRYRVIH 
Jl 5 RRTQARQS YRNT YMIVGLTWLIGLICATPGGVYTTIVAHRDGESD AQRHNTCIMHFA 
*5i YDEVYVLMVWKLLIVLVWGIVPVVMMSWFYAFFYNTVQRTAKKQQRTLKFVKVL 
yj LLSFniQTPYVSMIFNTYATVGWPMECADLTRRRVINTFSRLVPNLHCMVNPILYAL 
MGNDFVSKVGQCFRGELTNRRTFLRSKQQARNSDDVPTIVSQQPATPTIVNKPEKNP 
ff HVKRGVSFSVSASSELAAAKKAKDKAKRLSMSHQNLRLT* 
1320 

[:J SEQ ID NO:27 

CGGCCAAGATGTCCCAAGAGGTTCTGACATGAACAATCACTTTTCCGAGATAGAT 
GAGTTTGTTAGTGGCATTTACGAGAGAACTATTGGAGTGACGCTCAAGATGAAGC 

25 TTCACTGGCCGI^ATTTCGAACATATTGTTAGATATAGCTAGTAAAGAATCTTCTA 
AAGCCATGACGTCTTTCTGACGAAGTTGAATAAATTCTATCTCACCAGTACCCAA 
AGGCTGACACT(3AGACAACTTTGCCAAGGCCGTTGCACCCACCATGGCATTCTGA 
ATCACAGTAACATCCGTCCGAGAATCGTCACCAAAAACGGTGGCCTCCAAAGTT 
CGCAGGTGAGGCCGAGCCTTTACTGGATCTCGGAAGGGATACATGTGTGCTCGCC 

30 GAGTGACAGCATTAGCATTAACCTCAAACTCATCTAAAAGCGATGATAAATCAG 
GAATATGATAGCGCAATTCTCGATAGTAGGCCAACCAGAGGACTAATTGGTTGA 
ACAGACAGCTCCGTCTGTGCAAAAACTTTTCGCCGCATTTTCTGAGAATTTTAGG 
ATGCTGCTCTA.\ATCTACGTTCTCTTTAGTCGGCAGGGTCTTTAAAAAGTTAGTG 
ATGGCAGTCACTTTACGAGGCGGCAGCCCGATAAACTTTAAACTCATGATTGTCA 
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GCCACAGAAACCGGAAATTTCACGAGATACGGCTGTTTCAGCGTTCTGCTATCCG 
TCCAGGCGGGTTATGGAAACCATTCTTCACAACCGAACGGTGAGTGACATTTAAG 
ACAGTTTAATAGCCAACACTCGTAACGTCTCGGAAGCTGATAAGTTTCGTTTTTC 
CACAGAGTGAAACTAATTCCATTTTGCACATCAACACCACCTGCAATGTGACCGA 
5 CTCACTGTACGCCGCCAAACTAGGCGAAGCCCTCGTGAACAGCGCGCTAGCTTTA 
TTCGGTACCCCCCTCAACGCCATCGTCCTCGTCACACAGCTATTGGCCAACCGAG 
TTCATGGATACTCCACCCCGATTATCTACATGACCAATCTTTACTCTGCCAATTTT 
CTCACCTTGATAGTACTTCCTTTTATCGTTTTAAGCAATCAACACCTTTTACCTGC 
CAGTGCAGTAACCTGTAAATTTCTCTCCCTGTTGTACTACTCTAGCTGCAGCGTAG 
10 GTTTTGCTACAGTGGCACTGATAGCGGCCGACCGATACCGAGTGATTCATCGCCG 
AACTCAAGCTCGCCAATCCTACCGTAACACATATATGATAGTAGGCTTAACGTGG 
CTCATTGGCTTGATCTGCGCTACCCCCGGGGGGGTCTACACAACCATTGTAGCTC 
5 ACCGCGATGGGGfAAAGTGATGCTCAAAGACACAATACTTGCATTATGCACTTTGC 
S GTATGATGAAGTTTACGTCCTCATGGTCTGGAAACTTCTCATCGTTTTAGTCTGGG 
la 5 GCATAGTGCCAGTTGTCATGATGAGCTGGTTTTACGCGTTTTTTTACAATACTGTA 
O CAAAGAACAGCCAAAAAACAACAACGTACGTTGAAATTCGTAAAGGTATTACTC 
5 CTGTCATTCATCiVTCATCCAAACTCCCTATGTGTCAATCATGATTTTTAACACGTA 
[L, TGCCACCGTAGGATGGCCGATGGAATGCGCCGATCTAACTAGACGCCGAGTCAT 
m CAACACGTTTTCCCGTCTCGTCCCCAATCTACATTGCATGGTCAACCCCATCCTCT 
jpO ACGCTCTCATGGGAAATGACTTTGTGTCTAAAGTGGGCCAATGCTTTCGGGGGGA 
p ACTCACGAACCCUCGAACTTTTCTGCGTTCCAAGCAACAAGCCCGCAACTCGGAC 
GATGTACCGAC/ATTGTCAGTCAACAACCCGCCACACCCACCATCGTCAATAAGC 
CCGAAAAAAACCCGCACGTAAAACGCGGTGTATCTTTCAGCGTCAGCGCATCTTC 
CGAACTCGCAGCGGCCAAAAAAGCCAAAGACAAAGCCAAGCGGCTTTCCATGTC 
25 CCACCAAAACCIACGTCTGACGTGAATTTTCCTAGAGGCTGCCTCCACGGGTTTA 
CATACATATCTCGGTACTTGCTACACTTGATCACTTTACTGCGGACACCACGGCC 
AATCGCATC 
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